The SubmillimeterArray, being built near the summit of Mauna Kea by the Smithsonian AstrophysicalObservatory and the Institute of Astronomy and Astrophysics (Taiwan), has the potential to make unique observations of the newly recognized population of luminous high redshift dusty galaxies. Prospects for submillimeter continuum observations include (1) accurate position determinations for improved associationsat optical/infrared/radiowavelengths, (2) deep integrationsthat probe beyond the confusion limit of single dish telescopes, and (3) imaging the detailed morphologies of the stronger sources at kiloparsec size scales.
The SMA Project
The Submillimeter Array (SMA) is a collaborative project of the Smithsonian Astrophysical Observatory and the Institute of Astronomy and Astrophysics of the Academia Sinica. A brief history of the SMA project and a detailed technical description of the array can be found in a recent article by James Moran. 3 The SMA will consist of eight 6 meter diameter antennas sited near the summit of Mauna Kea. As of August 2000, three antennas have been deployed in Hawaii. Each antenna will be equipped with up to eight receivers covering the atmospheric windows from 1.4 to 0.3 millimeters. The SMA is an interferometer with maximum resolution about 0: 00 1 at the shortest operating wavelength. The nominal rms continuum sensitivity of the full array is expected to be about 1.0 mJy in the 850 m atmospheric window after 8 hours observing with one polarization (assuming 1 mm of precipitable water).
When the SMA was originally proposed{ more than fteen years ago{ the scienti c justi cation did not consider observations of cosmologically distant sources. 2 As is now well known, there exists a large population of luminous dusty galaxies at high redshifts that are detectable at submillimeter wavelengths. The steep spectral index longward of the far-infrared emission peak results in a negative K-correction that e ectively o sets the dimming due to distance, resulting in almost constant emission for a wide range of redshifts. Because the SMA was designed with collecting area comparable to the largest existing single dish submillimeter telescopes, the sensitivity of the full array will be adequate to access all sources that are well detected with e.g. the James Clerk Maxwell Telescope (JCMT) and remain unresolved, including the recently recognized high redshift sources.
2 Some Prospects for the SMA 2.1 Accurate Positions The SMA should routinely provide sub-arcsecond position information for the high redshift sources discovered with bolometer arrays like SCUBA on the JCMT. Accurate position determinations will aid the current painstaking efforts to identify counterparts at optical, near-infrared, and radio wavelengths, if present, as the poor resolution of existing submillimeter data often allows several candidates. Reliable associations will help to establish the basic physical properties of these systems and their redshift distribution.
Deep Surveys
The SMA may make deep integrations into the regime where the existing single dish telescopes become confusion limited. There is good evidence that confusion becomes problematic at the 2 mJy level at 850 m with SCUBA. 4 Observations that probe lower ux levels may allow for additional associations with classes of objects selected at other wavelengths, for example with optical Lyman break galaxies. These fainter submillimeter sources may prove important for distinguishing aspects of competing star formation histories.
To illustrate the potential of a deep survey with the SMA, we have simulated observations of high declination blank elds. We populate the sky following the prescriptions of Blain et al. (1999) who present families of models for the evolution of dusty galaxies consistent with available data at far-infrared and submillimeter wavelengths, including the evolution of 60 m counts from IRAS at low redshift, the 175 m and 850 m counts from ISO and SCUBA, and the di use background spectrum from COBE. 1 The models have three main ingredients: a representative spectral shape for individual galaxies, a luminosity function (based on 60 m measurements in the local universe), and pure luminosity evolution that is parameterized by the low redshift slope of an evolution function, a redshift beyond which evolution slows down, and a redshift at which the rst galaxies appear. 
Resolving Structure in Dusty Galaxies
The stronger high redshift galaxies will be amenable to imaging at subarcsecond resolution with the SMA, which will probe kiloparsec size scales. Especially important for this work are provisions underway to include the JCMT and CSO as occasional elements in the array. The addition of these two large telescopes will double the point source sensitivity and increase the resolution by about 50%. These enhancements are important because even the stronger high redshift objects will be di cult to image in detail with the SMA alone. Images made with the SMA including the JCMT and CSO will have sub-mJy sensitivity in 8 hours and 0: 00 2 resolution under good atmospheric conditions. Such observations have the potential to reveal a wealth of small scale structure, e.g. the locations and sizes of obscured starbursts and the morphologies of merging systems, and they will allow for detailed comparisons with sub-arcsecond data obtained at other wavelengths.
